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INTRODUCTION 


Past  studies  suggest  that  early  menarche,  growth  velocity,  and  specific  hormonal  patterns  during  breast 
development  may  be  critical  in  determining  risk  of  breast  cancer  later  in  life  (1-5).  Nutritional  factors  (i.e., 
adiposity,  physical  activity  and  diet)  during  childhood  and  puberty,  and  inherited  genetic  factors  are  suspected 
to  interact  in  modulating  these  early-life  exposures  (2,  6-15).  However,  the  biological  processes  involved 
remain  poorly  understood.  These  gene-environment  interactions  may  explain  the  remarkable  increase  in  breast 
cancer  incidence  observed  among  US-born  Asian  women.  We  propose  to  test  the  relationships  between 
nutrition,  genetic  factors,  hormonal  levels  and  early  life  events  contributing  to  breast  cancer  risk  in  a  unique 
cohort  of  323  adolescent  girls  of  Caucasian  or  Asian  ancestry  originally  recruited  for  the  Female  Adolescent 
Maturation  (FAM)  Study  (USDA  NRI  grant  99-00700).  These  girls  were  first  studied  in  1999-2000  at  age  9-14 
years  and,  again  two  years  later  in  2002-2003,  for  dietary  intake,  body  size  and  composition,  sexual  maturation 
(Tanner  staging),  growth  and  bone  density.  Data  collection  will  be  extended  by  conducting  a  third  examination 
and  obtaining  blood  samples  for'DNA  genotyping  and  hormone  analysis  at  a  time  when  most  girls  will  have 
attained  menarche.  A  cross-sectional  sample  of  100  additional  girls  will  also  be  recruited. 


BODY 

Below  are  the  research  accomplishments  as  outlined  in  the  approved  Statement  of  Work  through  May  14,  2005. 

Task  1.  Plan  Study  and  Procedures. 

a.  Purchase  supplies  and  equipment 

a.  Supplies  for  recruitment  and  visits,  including  gift  certificates,  copying  of  questionnaires, 

pregnancy  test  kits  and  mailing  supplies  have  been  purchased.  Lab  supplies  for  blood  and  urine 
collection  have  also  been  purchased. 

b.  Create  tracking  database 

a.  A  central  database  for  recruitment  and  study  visits  has  been  created  and  maintained  by  the  Lead 
Study  Coordinator  at  the  University  of  Hawaii.  Study  staff  at  Kapiolani  Clinical  Research  Center 
and  Cancer  Research  Center  Hawaii  tracks  the  portion  of  their  study  procedures,  and  send  them 
to  the  Lead  Study  Coordinator  monthly. 

b.  Information  in  the  database  include  participants’  first  and  last  name,  parents’  first  and  last  name, 
participants’  birthdates,  study  ID  number,  response  to  the  recruitment  letter,  study  visits  dates 
and  dates  of  blood  and  urine  collection. 

c.  Wrote  procedure  manuals  and  finalize  instruments 

a.  A  study  procedure  manual  has  been  completed  and  signed  by  the  Principal  Investigators.  Study 
questionnaires  and  forms  have  been  finalized. 

d.  Train  interviewer  and  Clinical  Research  Center  technical  staff 

Training  sessions  have  been  held  by  the  Lead  Study  Coordinator  to  train  Clinical  Research  Center  staff 
on: 

a.  Diet  record  collection.  Two  training  sessions  have  been  held  to  train  interviewers  on  diet  record 
data  collection.  They  were  trained  to  help  participants  estimate  portion  sizes  in  standard 
measurements  as  well  as  asking  questions  on  cooking  methods,  types  of  foods  (e.g.  calcium 
fortified  orange  juice  vs.  regular  orange  juice  etc.). 

b.  Anthropometry.  Five  training  sessions  have  been  held  to  train  new  staff  on  anthropometric 
measurement,  and  standardization  between  the  new  staff  and  the  Clinical  Research  Center  study 
coordinator  is  currently  ongoing. 

c.  Consent/assent/questionnaires  collection.  The  consenting  process,  study  flow  and  standard 
probes  have  been  established. 
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e.  Update  subject  addresses  using  available  sources 

a.  Participant  databases  have  been  updated  with  the  Kaiser  database  for  addresses,  and  there  has  not 
been  a  need  to  access  public  data  sources. 

f.  Obtain  Institutional  Review  Board  approvals 

a.  IRB  approvals  have  been  obtained  from  two  local  IRBs  (Hawaii  Pacific  Health  Institute  and 
Kaiser  Permanente  Health  Institute)  and  from  the  Department  of  Defense  Human  Subjects 
Review  Board. 

g.  Identify  potential  subjects  for  the  new  recruitment 

a.  Kaiser  has  identified  potential  subjects  from  their  database  for  potential  recruitment.  Members 
were  identified  based  on  ethnicity,  age,  gender,  and  living  in  the  Honolulu  area. 

Task  2.  Subject  Recruitment  and  Data  Collection 

a.  Enroll  FAM  participants  for  the  follow-up  examination,  4  years  after  the  baseline  examination. 

a.  Recruitment  letters  have  been  sent  to  FAM  participants  for  follow-up  visits.  Letters  were  first 
sent  to  the  oldest  girls,  before  they  potentially  leave  Hawaii  for  college,  and  recruitment  letters 
are  now  sent  in  the  chronological  order  of  their  FAM  1  visit.  To  date,  56  letters  have  been  sent 
out. 

b.  Enroll  new  participants 

a.  Kaiser  has  started  sending  letters  to  potential  new  recruits,  and  the  Kaiser  Study  Coordinator  has 
been  calling  the  girls  who  indicated  interest  in  order  to  screen  them  for  eligibility.  To  date,  10 
new  girls  have  been  recruited. 

c.  Schedule  clinical  exam  and  perform  data  collection 

a.  Five  girls  have  completed  visits  1  and  2 

b.  Two  girls  have  completed  visit  1  only  and  are  scheduled  for  visit  2 

c.  Seven  girls  have  appointments  scheduled. 

d.  Collect  blood  and  urine  samples 

a.  Three  girls  have  completed  a  blood  draw  and  two  of  these  girls  have  completed  2  overnight  urine 
collections.  Four  other  girls  who  have  completed  the  clinical  study  visits  at  Kapiolani  have  been 
scheduled  for  a  blood  and  urine  collection. 

e.  Process  biospecimen  for  storage 

a.  Three  blood  collections  have  been  processed  for  storage. 

b.  Five  urine  samples  have  been  processed  for  storage. 

KEY  RESEARCH  ACCOMPLISHMENTS 

Preliminary  results  from  a  feasibility  study  on  1 58  of  the  girls  examined  in  2002-2003  who  donated  a 
mouthwash  sample  show  a  direct  association  between  the  CYP3A4  *1B  polymorphism  with  pubic  hair  Tanner 
stage  (p=0.01),  but  no  association  of  this  variant  with  breast  Tanner  stage  or  age  at  menarche.  This  association 
is  consistent  with  the  role  of  CYP3A4  in  the  catabolism  of  testosterone  and  the  involvement  of  this  hormone  in 
the  early  stages  of  puberty. 


REPORTABLE  OUTCOMES 

An  abstract  was  submitted  to  the  Era  of  Hope  2005  Conference  (see  appendix)  to  be  held  in  Philadelphia  June 
8-11.  This  abstract  was  accepted  for  both  oral  and  poster  presentations. 
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CONCLUSIONS 


Further  data  should  provide  critical  evidence  in  support  of  the  causal  involvement  of  specific  biological 
pathways  in  early  maturation  and  may  reveal  possible  means  for  the  early  prevention  of  breast  cancer  through 
lifestyle  modification. 
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NUTRITIONAL  AND  GENETIC  DETERMINANTS  OF  EARLY  PUBERTY 


Loic  Le  Marchand,  Rachel  Novotny,  John  S.  Grove,  Rudolf  Kaaks,  Yihe  G.  Daida, 
Vinutha  Viyajadeva 

University  of  Hawaii  and  International  Agency  for  Research  on  Cancer 
loic@crch.hawaii.edu _ 

Past  studies  suggest  that  early  menarche,  growth  velocity,  and  specific  hormonal  patterns 
during  breast  development  may  be  critical  in  determining  risk  of  breast  cancer  later  in 
life.  Nutritional  factors  (i.e.,  adiposity,  physical  activity  and  diet)  during  childhood  and 
puberty,  and  inherited  genetic  factors  are  suspected  to  modulate  these  early-life 
exposures.  However,  the  biological  processes  involved  remain  poorly  understood.  These 
factors  may  explain  the  remarkable  increase  in  breast  cancer  incidence  observed  among 
US-born  Asian  women. 

We  are  investigating  the  relationships  of  nutrition,  genetic  factors  and  hormonal  levels 
with  early  life  events  contributing  to  breast  cancer  risk  in  a  unique  cohort  of  349 
adolescent  girls  of  Caucasian  or  Asian  ancestry  originally  recruited  for  the  Female 
Adolescent  Maturation  (FAM)  Study.  These  girls  were  first  studied  in  1999-2000  at  age 
9-14  years  and,  again  two  years  later  in  2002-2003,  for  dietary  intake,  body  size  and 
composition,  sexual  maturation  (Tanner  staging),  growth  and  bone  density.  Data 
collection  is  now  being  extended  by  conducting  a  third  examination  and  obtaining  blood 
samples  for  DNA  genotyping  and  hormone  analysis  at  a  time  when  almost  all  girls  will 
have  attained  menarche.  A  cross-sectional  sample  of  100  additional  girls  is  also  being 
recruited. 

The  aims  include  the  testing  of  the  associations  of  functional  polymorphisms  in  genes 
involved  in  sex  hormone  metabolism,  or  coding  for  growth  promoting  hormones  and 
related-proteins,  with  early  menarche,  early  breast  development,  accelerated  growth, 
higher  bone  density,  and  elevated  sex  and  IGF-I  hormones,  which  have  all  been 
associated  with  an  elevated  risk  of  developing  breast  cancer  later  in  life.  Another  aim  will 
test  the  associations  of  adolescent  diet,  physical  activity,  abdominal  adiposity  and 
pubertal  stage  with  decreased  levels  of  IGFBP-1,  and  elevated  levels  of  estradiol,  IGF-I, 
leptin,  and  C-peptide,  a  marker  of  insulin  secretion.  Preliminary  results  from  a  feasibility 
study  on  158  of  the  girls  examined  in  2002-2003  who  donated  a  mouthwash  sample  show 
a  direct  association  between  the  CYP3A4  *1B  polymorphism  with  pubic  hair  Tanner 
stage  (p=0.01),  but  no  association  of  this  variant  with  breast  Tanner  stage  or  age  at 
menarche.  This  association  is  consistent  with  the  role  of  CYP3A4  in  the  catabolism  of 
testosterone  and  the  involvement  of  this  hormone  in  the  early  stages  of  puberty. 

This  on-going  study  should  provide  critical  evidence  in  support  of  the  causal  involvement 
of  specific  biological  pathways  in  early  maturation  and  may  reveal  possible  means  for  the 
early  prevention  of  breast  cancer  through  lifestyle  modification. 
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